shows that any Z-homology sphere is homeomorphic to My for some f belonging to Tg,l = A4 (3) C where A4 (3) is defined in [J1] I (see also [Pe] , Lemma 3.4). Let (resp. A/~ i) denote the subgroup of consisting of homeomorphisms f of such that f extends to a homeomorphism of Hg (resp. S3 -Hg).
It is well-known that if f, g E are such that f = ~ g r~, with ç and q C then the manifolds My and Mg are homeomorphic. 0.4. - Now, for any Z-homology sphere E, Casson [C] (see also [GM] ) defines an invariant belonging to Z, denoted by A(M). This allows us to define a map A* :
Z by setting 0.5. - We want to express A*(/) using Johnson's homomorphisms (see [Pe] , Chap. 4). Recall from [Mol] , 31, or [Pe] [Pe] , Chapter 3. For f in let B(f) denote the Fox matrix of f (Definition 3.1 of [Pe] [Po] ) such that 6d = c + 3T. [Pe] we find:
(using the identification H Q9 (H Q9 H) ; see Lemma 1.1 of [Pe] [Pe] ). = linking number of (~x, T(~3) ) . It is shown in [GL] The quotient of Hg (resp. by the symmetry along xx' (resp C) is homeomorphic to a 3-ball B (resp. B'). The image of the fixed points L = 1,..., 2g + 2} are denoted {Qi; i = 1,..., 2g+2}. The image of the set of fixed points i = 1,..., g + 1~ (resp. {~i ; i = 1, 2 ---, ~ + 1}) are denoted {ai} C B (resp c B' ) . They are arcs in the interior of B (resp B') whose ends are the points (see Figure 4 .6)
The mapping -) is the 2-fold cyclic covering ramified along the (resp. Mullins formula [Mu] giving the Casson invariant of the 2-fold cyclic
